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ge the effects of visual limitations

- 501, and AR 40-8
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strative Information

ent: Low
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1.0 A

the components of the eye and

d: IAW TC 3-04.93 and FM 3-04.203
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y of the eye- Iris
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ny of the eye- Pupil
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ny of the eye- Lens
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1y of the eye- Retina
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\Wiatomy of the eye- Optic Disk

Human retina
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1¢ eye- Parafoveal Region

UNCLASSIFIED
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1¢ eye- Peripheral Regions

UNCLASSIFIED



UNCLASSIFIED

v 0f the eye- Overview

Optic Nerve
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Kon L.earning

f the retina contains no
2|ls and is known as the day

| structure of the eyé controls the amount
entering the eye?

5 the clear, outer, protective layer of the
- eye called?
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ELLO B

the functions of rod cells during

d: IAW TC 3-04.93 and FM 3-04.203
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yreceptor Cells

ROD CELLS

Used in periods of low
ambient light and darkness

Identifies outline of shapes
~and silhouettes

Poor color sense and visual
acuity

120 million rod cells

10:1 to 10,000:1 ratio of rod
cells to neuron cells

Produces Iodopsin Produces Rhodopsin (Visual

Purple)

UNCLASSIFIED
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NIGHT BLIND SPOT:

m Located in central
viewing axis (fovea)
Absence of rod cells in
fovea

oreceptor cells Inability of cone cell

basses 5.5 to 7.5 function

of visual field @ Encompasses viewing
| area of 5 to 10 degrees
center of visual field
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Check on Learning

tiized mostly during time periods or
bient lighting and darkness?

h cells are utilized to identify color?

5 the ratio of rod cells to neuron cells?

blind spot covers an area of
degrees within an individual's visual field and is located
~ about degrees off center from the fovea.
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E1.O C

the different types of vision
Ing decreased ambient light

lon: Given a list

d: IAW TC 3-04.93 and FM 3-04.203
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O

Dawn, dusk, and full moonlight
Parafoveal regions (cones and rods)
Decreased visual acuity and color sense

‘SSIFIED




*

Night vision (partial moon and star I;' ;
Peripheral vision (rods only) f
Acuity degraded to silhouette recogn-
Loss of color perception
Off center viewing (scanning)
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Kon L.earning

lon are we using during dawn and

- What is the best unaided visual acuity during scotopic
periods?
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ELO D

the factors that affect dark

d: IAW TC 3-04.93 and FM 3-04.203
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Dark Adaptation

required is 30-45 minutes

sunlight, glare off sand,
ease the time required
5 hours

, Or water
rk adapt, for up

Il dark adaptation, 3-5 minutes required
-dark adapt” if exposed to a brief, bright

Vitamin A required for production of Rhodopsin

UNCLASSIFIED
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Dark Adaptation

right light or glare for 2-5 hours
vision acuity and rod cell

adaptation time required after exposure to
flashes (anti-collision light strobes) Is less
after exposure to bright lights of longer
lon (flares, search/landing light)

@ Use of red lens goggles will assist dark
adaptation by reducing time required
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on L.earning

a chemical called

sed by the rods and is
qal Purple”?

1e average time it takes to dark adapt?

Vitamin

IS required for production of Rhodopsin.
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E1LLO E

limitations to night vision

d: IAW TC 3-04.93 and FM 3-04.203
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ations of Night Vision

Dark adaptation
(time factor)

) Color perception
Night myopia

Visual cues
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h Perception

lon or judgment of actual

hlight or landing
ission permits
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Now what can you see?
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Visual Acuity
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20/200
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Night Myopia

th lighting causes night myopia

ecreases as pupil diameter

eptably blurred vision

Ing mechanism of the eye may move
| toward a resting position (increases myopic
state)

UNCLASSIFIED



UNCLASSIFIED

“vertigo

motion
planes of

) Size-distance illusion
= Height-depth illusion

UNCLASSIFIED

Visual Illusions

Confusion with ground
lights

Structural illusion
Autokinetic illusion

" Reversible

perspective
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Visual Cues

: subconscious & of less value In
due to Increased distances

GRAM

etric perspective:— LAV
| image size:. ——s KITO

| perspective; —> FLP
parallax: most important cue to depth

= Vot
perception

UNCLASSIFIED
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Geometric Perspective

N

Objects have different shapes when viewed at
- varying distances and altitudes
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cometric Perspective

Linear Apparent Vertical position
perspective foreshortening In the field

UNCLASSIFIED



UNCLASSIFIED

al Image Size

bjects

Ing size of objects

INg contours
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<nown Size of Objects

5 Degrees 30 Ft

1000 FT

10 Degrees

500 FT
UNCLASSIFIED
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rial Association
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PDverlapping Contours
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olors and Shades
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Of T'exture and Detail
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Viotion Parallax

ant cue to depth perception
{S

f the apparent motion depends on the
e of the object relative to the observer

. A\

UNCLASSIFIED
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check on Learning

kS

he limitations of night vision?

Depth Perception, Vis
Adaptation, Color Percer
Cues

1e most importat
i)

nocular cue to depth

Motion par
Ight blind spot increases in size with distance?
True

at illusions are part of the Geometric perspective making
the acronym (LAV)?
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E1LLO K

the methods to protect visual
light hazards and limitations

d: AW AR 40-8. TC 3-04.93
203, and FM 8-50
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ILASER

ation by a Stimulated Emission

e, narrc n of light, less than 1 inch in
ter .
ns with distance: 2km-diameter is 2 meter

2Meters

2 Km

UNCLASSIFIED
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IJASER Injuries

nd concentrates light rays entering the

through the lens is intensified
| the normal light entering

1t of damage depends on laser type, exposure
and distance from the laser

f Injuries:
Tiny lesions on the back of the eye
- = Flash blindness
= |mpaired night vision
= Severe burns effecting vast body portions

UNCLASSIFIED



UNCLASSIFIED

Protective Measures

ACTIVE

@ Counter measures
taught or directed

Evasive action

@ Scanning with one eye
or monocular optics

goggles

|3

UNCLASSIFIED
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erve Agents

oth day and night at low level flight
n immediately

ds on agent concentration and
ed exposure

Il cause miosis (pupll

re miosis may persist for 48 hrs
lete recovery may take up to 20 days

oy
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Yiethods to Protect Night Vision

r clear visor

= Adjust dashboard, rear
crew compartment, and
exterior lights

= Close or cover one eye
UNCLASSIFIED

oright lights during unaided flight

= Other useful protective
HEERIIES

Short ordnance bursts
Turn head away
Transfer the controls
Change heading

LASER threats
o Use B-LPs
o Distance from LASER

Minimize Stressors
Supplemental oxygen
Proper nutrition

Avoid dehydration
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on L.earning

protection against LASERS?

he eye condition caused by exposure to
lJoses of nerve agents?

0 preserve night adaptation it is best to avoid
exposure to bright light during night unaided flight.
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1L.OG

the effects of self-imposed

d: IAW AR 40-8, TC 3-04.93, and
203
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“heck on Learning

lation should you refer to for
g use while on flying status?

10-8 states that crew members will not perform
Juties within ours of consuming an
lic beverage and then until there are
al effects remaining.

Ing can lead to Vitamin A deficiency, which
~ hinders production of thus hindering night
- vision.
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1.LO H

the proper night viewing

d: IAW TC 3-04.93 and FM 3-04.203
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urn technique
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Scanning
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gnibegree Circular Overlap
-

..,
.
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1ter Viewing
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2 night vision scanning

Jration of each stop in the stop-turn —

n technigue should last longer than
( seconds to prevent the

rhodopsin from bleaching out the image.
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0120 |

the physiological effects of
s (NVDs)

d: IAW TC 3-04.93 and FM 3-04.203
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= Spatial disorientation:

= A/C bank greater than
30 degrees

= Rapid scan technique

= Unfamiliar perception
due to lack of NVG
experience
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“heck On Learning

age time it takes to dark adapt?
30-45 minutes

g we using during dawn and

Mesopl '

the eye condition caused by exposure to
doses of nerve agents?

l0SIS
hat photochemical is used by the rods and is
- sometimes referred to as “Visual Purple™?

:l
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Exam Time

username and password or
or “USASAM” or “Night

ct Night Vision Orientation and click
" using Access Code: "USASAM”

@ Take exam using password: “USASAM”
@ You must score 70% or better/ 25 questions
= You will have one hour to complete the exam
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https://ellc.learn.army.mil/akologin/login.fcc?TYPE=33554433&REALMOID=06-82335010-1f32-1003-a893-84a74d100cb3&GUID=&SMAUTHREASON=0&METHOD=GET&SMAGENTNAME=-SM-Bvit7xFrIzWBoe%2bj5PnR3gJx3NhtmZ3SYSXT93hfXEJDpVRlcCtjntzafzpsV%2bK9&TARGET=-SM-https%3a%2f%2fellc%2elearn%2earmy%2emil%2f

